wo fIelD experiments were carried out on clay soil in el-Gemmeiza Agric. Res. St., ARC, el-Gharbiya Governorate, during 2016 and 2017 to study the effect of nanofertilizer and N-fertilization levels on productivity of cotton Giza 86 under two sowing dates. The experiment design was a split split-plot. The main plots involved two sowing dates; (early at 8 th April and late at 8 th May). While, the sub plots were allocated to three treatment of nanofertilizer (without, lithovit 2.5g/l and lithovit 5g/l). Application three times (at squaring, initiation of flowering and two weeks after flowering). While, the sub sub-plots were allocated to three N-fertilization levels, (50%, 75% and 100% recommended dose). The most important results obtained could be summarized as follows: Sowing date had a significant effect on growth, yield and its components. Where, the early sowing date surpassed the late sowing date. The levels of N had significant effect on growth, seed cotton yield and its components in both seasons. The rate of N (75%) gave the good averages in this respect. The Nano-fertilizer by Lithovit had significant effect on growth, seed cotton yield and it compounds. All treatments had a not significant effect on fiber properties. Early sowing date in combination with the N fertilizer (45kg N/fad) and foliar application with Lithovit (5g/L water) for obtaining gave the high productivity of egyptian cotton variety Giza 86.
Introduction
The suitable sowing date and nutrients play a vital role in cotton production, where the early sowing date is one of the most important management factors involved in producing high yielding and quality (Dong et al., 2006) . In egypt, planting cotton before end of March leads to the formation of vegetative growth, earliness and fruiting capacity therefore, increasing the yield and quality. early sowing appears higher yield potential and alternately, late planting of cotton shows high vegetative growth and difficult to resulting lower yield (Ali et al., 2009 ). Boquet et al. (2003) showed that the excessive plant height at late planting was partly responsible for lower yield as crop used a larger portion of its energy budget for vegetative growth yield was significantly decreased with delayed planting.
early sowing produced 23% more open bolls and 18% more cotton yield (Arshad et al., 2007) . However, several reports indicated that early sown cotton produces taller plants with higher number of branches, number of bolls and yield (Bange et al., 2008) . These findings are also supported by other researchers (emara et al., 2006 and emara et al., 2015 b) , where they found that early planting date significantly increased seed cotton yield/fad. Due to the increase of number of open bolls/plant, boll weight and seed cotton yield/ plant. Planting date did not exhibit significant effect on lint percentage. However, Deshish et al. (2015) indicated that all fiber properties studied were improved due to early planting of cotton. emara (2012) reported that sowing date produced significant effects on upper half mean length and micronaire reading in favour of early planting, while no significant on fiber strength.
Nutrition manner is considering one of the most important factors that affecting cotton growth. furthermore, N forms are the most important plant nutrients limiting plant growth and consequently yield. Through cotton agronomy programs, many traits are usually Egypt. J. Agron. Special Issue (2018) assigned to determine the optimum N fertilization levels for commercial varieties (Srinivasan, 2007) . In this respect, Policepatil et al. (2009) revealed that increasing N fertilization to cotton may result in more accumulation of photosynthetic assimilate that resulted higher fruit weight. Also, several studies were done to evaluate the response of cotton to different N levels, Hamoda et al. (2014) found that the final plant height, number of fruiting branches/plant, number of bolls/plant, boll weight, seed index, lint percentage and seed cotton yield//fad increased with increasing rates of N applied. emara et al. (2015 a), emara et al. (2016) and emara & Abdel-Aal (2017 b) revealed that the high N fertilizer level did not exhibit significant effect on seed index, lint presenting and fiber properties. Elhamamsey et al. (2016) and emara & Abdel-Aal (2017 a) found that maximum number of bolls/plant, boll weight and yield/fad. were recorded with using high fertilizer.
Nanotechnology opens a large scope of novel application in the fields of biotechnology and agricultural industries, because nanoparticles have unique physicochemical properties, i.e., high surface area, high reactivity, tunable pore size and particle morphology (Siddiqui et al., 2015) . lithovit is naturally occurring CO 2 fertilizer, which will be used at four rates. lithovit (a Nano CaCO 3 ) has been given much attention as a natural safety fertilizer, which releases CO 2 which reflected in improving net photosynthesis and causes various promoted effect on plants. Reddy & Zhao (2005) found that plants grown in elevated had significantly greater leaf area than plants in ambient. Hamoda et al. (2016) found that foliar spraying CO 2 fertilizer (in the form of lithovit) at the rate of 7.5g/l in two times at 45 and 60 days after planting increased significantly number of open bolls/plant, boll weight, seed cotton yield/plant, lint % and seed cotton yield/ fad. Seed cotton yield of late plantings could be increased by foliar spray with Potasin-P at 7.5cm 3 /l twice (at 46 and 61 days after planting) in combined with two foliar sprays with CO 2 as a nano fertilizer in the form of lithovit at the rate of 7.5g/l (at 45 and 60 days after planting). The main objective of this investigation was to study the effect of nano-fertilizer and N-fertilization levels on productivity of egyptian cotton under two sowing date.
Materials and Methods
Two field experiments were carried out at ElGemmeiza Agric. Res. St., ARC, el-Gharbiya Governorate, during 2016 and 2017 to study the effect of nano-fertilizer and N-fertilization levels on productivity of egyptian cotton variety Giza 86 under two sowing dates. The experiment design was a split split-plot with four replications. The main plots were assigned to the two sowing dates (early at 8 th April and late at 8 th May), while, the sub-plots were allocated to three treatment of nanofertilizer (without, lithovit 2.5g/l and lithovit 5g/l). Application three times (at squaring, initiation of flowering and two weeks after flowering). Natural CO 2 as a nano-foliar fertilizer in the form of lithovit ® . The different constituents of lithovit ® were illustrated in Table 1 . While, the sub sub-plots were allocated to three N-fertilization levels treatments: (1-50%, 2-75% and 3-100%) soil application traditional recommended N firtilizer dose. The sub sub-plot size was 19.5m 2 including (Six ridges, 5m long and 0.65cm width). The distance between hills was 25cm. Soil samples were taken in the two seasons before planting cotton to estimate the soil characters. The results are shown in Table 2 . In both seasons, the soil texture was clay loam, low content of organic matter, low calcium carbonate and non-saline (Chapman & Parker, 1981) .
The soils of the two seasons were low in total N, extractable-P, and low to medium in available K and B.
Phosphorus in the form of superphosphate (15.5% P 2 0 5 ) was applied during land preparation at the rate of 22.5kg P 2 0 5 /fad. Nitrogen fertilizer in the form of ammonium nitrate (33.5% N) at the tested levels was applied in two equal portions, the 1 st portion was applied after thinning and the 2 nd portion was added at the following irrigation. Potassium was added to soil in the form of potassium sulphate (48% K 2 O) at the rate of 24kg K 2 O/fad in one dose after thinning. The other agricultural practices were followed throughout the two growing seasons. The other cultural collected out as recommended for the conventional cotton planting. In both seasons, ten representative plants were from the ridge within each plot to determine the following traits: Growth characters; plant height at harvest from the cotyledonary node to the apex of the main stem (cm) and number of sympodia/plant. Yield and yield components; number of open bolls/plant, boll weight (g), lint % and seed index (g). The yield of seed cotton in kentars/fad was estimated from the three inner ridges of each plot. Fiber quality; fiber length, fiber fineness and fiber strength were determined on digital, fibrograph instrument 630, Micronaire instrument 675 and Pressley instrument, respectively, according to A.S.T.M. (2012) at the C.R.I. laboratories. Statistical analysis was done according to the procedures outlined by Snedecor & Cochran (1980) using M Stat-C microcomputer program for a split split-plot. The treatments means were compared by lSD and T test at 5% level of probability
Results and Discussion
The results of growth traits, yield, its components, and fiber parameters as affected by nano-fertilizer and N-fertilization levels under two sowing dates and their interactions on egyptian cotton (Giza 86) during 2016 and 2017 seasons are shown in Tables 3 to 8 .
Effect of planting dates
Data in Table 3 Deshish et al. (2015) .
Effect of nano-fertilizer
Results presented in Table 3 indicate that levels of nano-fertilizer had significant effect on growth traits (plant height and number of sympodia/plant), number of bolls/plant, boll weight and seed cotton yield/feddan while, it did not exhibit any significant effect on seed index, lint percentage and fiber parameters (upper half mean length, fiber strength and micronaire reading) in both seasons.
The highest values of plant height, number of sympodia/ plant, number of bolls/plant and boll weight produced from nano-fertilizer 5g lithovit/l. While, the lowest values produced from without lithovit in. Highest values of seed cotton yield/fad (9.64 and 9.91kentar) was produced from nano-fertilizer 5g lithovit/l. While, the lowest values was (8.52 and 8.45kentar) produced from without lithovit in 2016 and 2017 seasons, respectively. 
N.S.
Egypt. J. Agron. Special Issue (2018) Generally, lithovit fed cotton plant leaves with CO 2 gas from inside the leaves at a much higher rate than in the air, thus enhancing the basic process of photosynthesis and plant growth. Reddy & Zhao (2005) found that plants grown in elevated had significantly greater leaf area than plants in ambient. Increasing lithavit rates from zero (without Lithovit) to 5g/L significantly increased plant height at harvest and number of fruiting branches/plant in both seasons owing to the increase in number of fruiting branches/plant significant distinctions were detected amongst of CO 2 nano-fertilizer as for number of open bolls/ plant, boll weight and seed cotton yield/faddan in both seasons, in favor of applying CO 2 fertilizer as foliar spraying at the high rate of 5g/l three times followed in ranking by the medium rate (2.5g/l) and untreated plants (without lithovit).
Effect of N levels fertilizer
Results presented in Table 3 indicate that levels of N had significant effect on plant height, number of sympodia/plant, number of bolls/plant, boll weight and seed cotton yield/faddan. While, it did not exhibit any significant effect on fiber parameters (upper half mean length, fiber strength and micronaire reading) in both seasons. The high level of N (100%) significantly increased plant height (173.29 and 173.22cm) in 2016 and 2017 seasons, respectively, as compared with the other two rates. The positive response due to the high N rate on growth is mainly related to the followings; N play an important role in synthesis, distributing and accumulating the important substances responsible for growth and reflected greatly on dry weight plant (Hearn, 1981) .
N fertilizer treatments had a significant effect on number of open bolls/plant, boll weight, seed cotton yield/fad. However, the insignificant effect on seed index and lint percentage in both seasons.
The highest values of number of sympodia/ plant, number of bolls/plant, boll weight and seed cotton yield/faddan were produced from the medium level of N 75% (45kg N/fad), while the lowest values were obtained from the low level of 50% N (30kg N/fad) in 2016 and 2017 seasons, respectively.
The positive response to the N level (75%) with regard to seed cotton yield and its components might be due to the improvement nutrient availability and increases in nutrients uptake, the role of these two concentrations to increase leaf N content and consequently increase photosynthesis, assimilates accumulation and plant dry weight and the higher number of open bolls/plant and heavier bolls. Boll weight increases due to the N level was mainly attributed to increase photosynthetic activity of cotton plants and consequently increase accumulation of metabolites with direct impact on boll weight. These results are in accordance with those outlined by overall plant growth, fruit retention, seed cotton yield and its components, ( Hamoda et al., 2014; and emara & Abdel-Aal, 2017 .
Effect of interaction between planting dates and nano-fertilizer
Data in Table 4 showed that interaction between planting dates and nano-fertilizer had a significant effect on plant height at harvest and boll weight in 2016 and 2017 seasons. While, had a significant effect on number of sympodia/plant and number of open bolls/plant in 2017 seasons only while, it did not exhibit any significant effect on fiber parameters (upper half mean length, fiber strength and micronaire reading) in both seasons.
late sowing date and nano-fertilizer 5g Lithovit/L had significantly increased plant height as compared with the other treatments. However, early sowing date and nano-fertilizer 5g Lithovit/L had significantly increased boll weight in both seasons and number of sympodia/plant and number of open bolls/plant in 2017 seasons only as compared with the other treatments.
Effect of interaction between planting dates and N-fertilization levels
Data in Table 5 showed that interaction between planting dates and N-fertilizer had a significant effect on plant height at harvest, number of sympodia/plant, number of open bolls/ plant and seed cotton yield in 2016 and 2017 seasons. While, had a significant effect on boll weight in 2017 seasons only. While, it did not exhibit any significant effect on seed index, lint % and fiber parameters (upper half mean length, fiber strength and micronaire reading) in both seasons. 
Effect of interaction between nano-fertilizer and N-fertilization levels
Data in Table 6 showed that interaction between nano-fertilizer and N-fertilizer had a significant effect on plant height at harvest, number of open bolls/plant and seed cotton yield in 2016 and 2017 seasons. While, had a significant effect on number of sympodia/plant and boll weight in 2017 season only, while it did not exhibit any significant effect on seed index, lint %. and fiber parameters (upper half mean length, fiber strength and micronaire reading) in both seasons.
The highest value of plant height at harvest obtained from nano-fertilizer 5g lithovit/l + N-fertilizer (100%), number of open bolls/plant and seed cotton yield were obtained from nanofertilizer 5g lithovit/l + N-fertilizer (75%) in 2016 and 2017 seasons. While, number of sympodia/plant and boll weight in 2017 season only.
Effects of interaction between planting dates, nano-fertilizer and N levels fertilizer
Data in Tables 7 and 8 showed that interaction between planting dates, nano-fertilizer and N-fertilizer had a significant effect on plant height at harvest, number of open bolls/plant, boll weight and seed cotton yield in 2017 season only. While, had insignificant effect on number of sympodia/ plant, seed index, lint % and fiber parameters (upper haif mean length, fiber strength and micronaire reading) in 2016 and 2017 seasons.
The highest value of plant height at harvest obtained from late sowing date + nano-fertilizer 5g lithovit/l + N-fertilizer (100%) in 2017 season only. While, the highest value of number of open bolls/plant, boll weight and seed cotton yield were obtained from early sowing date + nano-fertilizer 5g lithovit/l + N-fertilizer (75%).
Conclusion
Results obtained in this study could lead us to a package of recommendations, which seemed to be useful for increasing cotton yield production and best fiber quality. It could be concluded the early planting in combination with the N-fertilizer level (45kg N/fad) and foliar apllication with nano-fertilizer lithovit Boron (5g from each nano/l water) three times at squaring, initiation of flowering and two weeks after flowering to give the high productivity of egyptian cotton (Giza 86) under el-Gharbiya Governorate.
